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-f y 1> 'J T^^bv^-T (J£LT\ YSZtv^o ) &U<?> (111) M^*ttT, 
*^fi-C** I n N O c U«SI t ^ ^ J: ^ i:S£[S] ? ttt ^ 4 f Wf #1 * ^ 
c t 

±ibysz«o (in) iicii, sc^-ry ^mmzti-c^&zt 

Z n 0^«O (0 0 0 - 1) ®Xt± (0 0 0 1) WKttLT. AWWGa NO c 
±!EZnO«<£> (0 0 0 - 1) BXfi (0 0 0 1) WKl±. J£^*x y -//^J&£fr 

inNH^ s^b & m-t %> mtm^mfcm* <r>\tmim k & ^ x . 

v MJ T^fbv^n-T (JJJLT, YSZhv^o ) » (111) Ii:MLt> 

±iBS*x;gT-{i, mm.%mmm (pvd) &x^b^*am* (cvd) sci^v^ 

[W^7] 

_h|BYSZ«0 (111) ®±^^-i6^?-^x^7' : §rf^-r^^T-^yMXS : S:$ 
±IBS«Xm-e{±, ±|BJ!E^-r7^M$tt^YS Z^tcMLT. ±sB I nN£ 

±|BX-r-y^EX^{i, (1 1 1) ffi^M^tSYSZ», 8 0 OtW 
Z n0» (0 0 0 - 1) MXti (0 0 0 1) ffi^Lt^ ±IBG aN$:5 1 0 *CJ^ 

im$zm i o ] 

±iB^*x5gT^i, wm%mmm (pvd) &xf±^$vtB?&* (cvd) tei^-^ 

[W*3U 1] 

±|BZnO^O (0 0 0- 1) mXlt (0 0 0 1) m±.\^&U**Tv7* : &mT 
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_tiB*-r y •ftej&umx-iz, (000-1) wxii (0001) mm^u^m-r^ z 
nois^ z no«MiLT8 o o wkt^mxum&n-f & - 1 

Iff 1 3] _^ . _ 

^ .., h T £fciky)\,x-T&U<v (ill) M±KJI?-*7-y ^M2^ ^ " r3S^;|>t - 
[fft^jjt 14] 

ZnO»»> (0 0 0- 1) IXIi (0 0 0 1) MJt^JST^^x tLT^^> 
"(1 1 1) m®&*®.*^-*Z>4 ? F'J7$^^7l«H0 0*C^±OM 
(0 0 0- 1) ®X<* (0 0 0 1) m^mlj^^-f-^ Z n 0^»> Z n OMi^T- 



ffifE# 2004-3029636 



#gg 2003-274964 



^-v: 1/ 



[0 0 0 1] 

*mm, i nN^z no^'b^^a^w^^^^^s'fbws^?-^^^ 

[0 0 0 2] 

-ten i n n, g zumz.it^fnmM<omm^mt. mm^m**.* <&itz 

[0 0 0 3] 

4«-e4> I nNli> 1. o ev^T^mm^^-r^^t^^^xm^firid 

GaNIi, ffeLED (Light Emitting Diode) H*PAT> GaN^ifi*>7>^ 
[0 0 0 4] 

z<D£7%mit®*m>mu ±j:umocvd (^a^«§tffijaftft) ^k**)^? 

[0 0 0 5] 

[##IfJCiJU] Davydov V.Yu et al. ,Phys. Stat. Soli di. (b). 229 (2002) 
[0 0 0 6] 

[##fi\£$fc2] E.S.Hellman et al.,MRS Internet J. Nitride Semicond.Res. 1, 16( 
1996) 

[3&9§**»* L&it-tz mm] 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

ifcGaNi:ov>tli, Z n 0^^fflv^tf^7p^4:®:^-C§ £ Cl 4: ti&fc fix 
^tztf, GaNtZnOi:#iL<Rlbt^^ Afn#ffiCM«$ii&f ^ 
GaNlS B M4-i: W I 4 v> 4: |M£ *> & o (« x. ^#lr^ 2 #figo ) 
o i©GaNt«ftH4fc*©3&RiU, G a N *JR(&14<0(B:V> S i C 

fcffiv*<b;h.fc»£-4>**o t^Lft^^N ^<7)S i CmU\*. &K&G aN^H.*:^* 
*<>*/Hfc*S-£ 36«iflt* f ?SfflIi"C* <? > *fclH«*>/hSv*afc«L;fr 

[0 0 10] 
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[0011] 

tfcflfl:»**#:3IKFtt, ^7h'J7»^z7 (J^T, YSZt 
v>9o ) (1 1 1) WKJtLT, ^fi-e*-& I nNOc$li^»&Sit:fc <fc -5 K 

@e i4 $ *l t * * a-fb * & o 

[0 0 12] 

*»W*afllLfcft'ffc«**fl:*^.tt, Z nO«<0 (0 0 0 - 1) IXIi (0 0 0 1 
[0 0 13] 

YSZtv^o ) mSLO (111) Mtc^J-LT. ±iei nN*if$-tSIfIg^#f 

& o 

[0 0 14] 

**^r-f ^ft'fkft^flc^ofta^nisv^-c. znoit?) (ooo-i) izii ( 
oooi) iwlt, ±.15 g a n & 5 1 ox;&T<Dm.m"?m%zit&mMJM*ni-r& 

o 

[0 0 15] 

t?z, *%m*MmLtz*mtemu±, v v r^tyii'^Tite (m) 

[0 0 16] 

ttz, *%>m*mmLfz*m&&mz, znoi^ (o o o-d mxi* (oooi 

[0 0 17] 

Sfc. *f&WS:jafflUfe^*#afeKw^«*tt{± % (1 1 1) W^^te^l-^ -y 

o 

[0 0 18] 

Sfc. *»W*«flitfc*#fl:*«oft«^rtttt, (0 0 0- 1) MXtt (0 0 0 1) 
M8hft:fcfa Z n 0*^?r. Z n 0^#"C^H LT 8 0 0 "C^OiWCini^ 

[%^o^m] 

[0 0 19] 

V)Va-T YSZtv^ 0 ) (111) Ii:#LT, A**t*4InN 

t tia-f k <i&¥##ff * -t * jtaieti ©514 * x. § i t & arm t & & 0 

[0 0 2 0] 

L7tM-fk%^W^{±, Z n 0mU<7) (0 0 0 - 1 ) WXti (0 0 0 1 
) WKifcJ' LT> isl5MiX"$>Z> G a NO c «t KEl4$*iT&3Safb«M£ 
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[0 0 2 1] 

Rtt1r&&{kto*ntftm¥toftW3&;Kis\t*X* YSZ» (l l l) ®WLt, 
iiffil nN^lf$4^IfIg^tt4o iJLKi^ YSZit© (111) 

v » ti&t-^ss * *p x <o i n n *s & & h & & mm*%n*m ztimm 

[0 0 2 2] 

mttr&&it®*mitm¥oi!m%mK&\<*x* znoito (ooo-d ixii ( 

0 0 0 1) Wfc*tLt\ ±fBG aN & 5 1 0 "C^TOiftJST?3K*$**3!SI*Xe*3firr* 

I^^tCh#tl, ASOGaNftfi*jS*$*4ifc*niri!8i:44, 
[0 0 2 3] 

*7t, *i&w*itffiLfc#i»#aMRti, b'J7»y;^-7i«o (1 1 1) 

[0 0 2 4] 

*5&W*affiLfe#aUt-ft:3MRtt. Z nO*«?) (0 0 0- 1) (0 0 0 1 

) 1± Clf^ f 7 $ ti t ^ o ZtUZX*), »GaN 

[0 0 2 5] 

Lfc#-*#3MR^ftl!l*att, (111) m%i&7]itL*mir2>4 y 

1 1) m±KR¥XTy7*&&-tZZtimi&£1>:&o 
[0 0 2 6] 

4 fc. *&m*mM Ltz*mitws.<Dftn-%mi, (ooo-d (oood 

m$£MiJf&*&-?Z> Z n 0^«, Z n OJftttflttf'S.H IT 8 0 0 < CJeJL±OiftJK'Ciin«k«!! 
<7) (0 0 0 - 1) IXIi (0 0 0 1) liCJI^Xf^Mt^itWi^^So 

[»W & & 7t #> ?)f|?)fl] 

[0 0 2 7] 

nN, G a Nf J:ftt§iiSIIIi«»»i^f t4Ifti»f ?Clffi$ti 
[0 0 2 8] 

wtftWiftf? 1 1U\ -fy h U T^fbv*;V3-T (JSLT, YSZtv^o ) 

1 2 CD (111) MKMLX, A^fi*?** I n NO c HWMlftfc J: $ KSBlSlS ft 

t^^iftifffti 1 3 zm-tZo 

[0 0 2 9] 

Yszi«i 2 *flua-r* ys ztt, 0Ox.»fia 2 (ai^ti^^sittoz r o 

2 KY 2 Os *K-^tSC:J:l:J:f|«U:M©^ty>3-7T^i3, Z rJS 
?-©-WY)iK'HI?iitM$tiJ, tOiH***»e>44YSZ* (Zr0 2 

) i-x (Y2O3) x -e&LfcfcSK. fl££ax=o. 0 8ejs-e**J»^*v>T, 

[0 0 3 0] 

L ?)4aYSZ3ltl2.(i, (111) BB**3MR3EiB * & X *> \zft 
»S*iSo BI2(b)»±, i^i^ilSM^^^YS Z&«0 (1 1 1) IS*, < 
1 1 1 >#fart>*>*cLTv*£ 0 £OEl2 (b)K^1"YS Zom^^jslt* (111) 
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t tzZ<OlE=n : &±.K$LW.1rZ>Z iSLJ- (YIT) ©H, S>* Z rl 
^ (-YIT) KOgggtyti> /" 2 a/2-e^^tt-5, 0 £ d X%=f-%M. a £_t&<7>ftl < 5. 
1 4 Ai:1-£fc BEfHytt, 3. 63Ai:fc£ 0 
[0 0 3 1] 

YSZl^l 2±tcagfM$tLi,M'fbW*#:g 1 3 £filJ&-f & I nNIi, ffl 
T-rtWJ£ftT&*K 1 2 0° »*fit^^ 0 tTfeii:*/:5 6o(0I n f^(D± 

*l£o Z<DI nT$<Dl&=?-fem±, a = 3. 5 5 A> c = 5. 7 6A-e&& 0 
[0 0 3 2] 

d &£§JI I »?i^<b&& I nNtt* Y S Z^fMO (111) iCtLt^ HI 3 (b) 

^-IfcU teT-^l^fcftJiS^ei^-c^&o iit-i«nz r JI^- (YJI^) m<D 
mmy (=3. 6 3 A) C^fL, fe^ia (=3. 5 5 A) ^^Sa^S^I nNO 
te^iHi, $J2. 3 4 YSZitl 2(7) (111) ® KM-Ta^III^ 

M^#S#<7)*g-T-^ (A 1 N I 1 4. 5%, GaN : 1 2. 3%) tStmLXi>U#> 
T1& < % z\ £ ^irti t & £ o 
[0 0 3 3] 

-OM'fbW^g 1 3 fc LX I nN^V^clttfl^i l Ofp^fe 
[0 0 3 4] 

3fc1% (111) Wttj:^ X o iz^O iUVtzY S zmUl 2 fl|jiMr* r 'f 

7V-<v%m.*'&*\,zwmik\^xvp*^ mkKn.nmo. 5 M m<Dr^^^^ k^v- 

$ Ornish 1 0 AWTt^:^ £ XWmt $-£T i> X V> 0 
[0 0 3 5] 

KLT«flfJg£*-L*;YS zmUl 2 8 0 0V£k±<r)&mKmm% 

tt^ii5?a^-r>i*i<7)^#H^;*^©< i fc^j: t?ijnMaf^o nut*. i2 5o*c 
•e2^F^n^sLT«L7tYsz«i 20 (1 1 1) m*m=F®j3mmmxMmi, 

20 (111) M±H^v^-c^MU6<j^^;$^ltv^ 0 i©J|^f7/(t HyfcSfc J: 
yOTg^Ji, &0. 3 nratibi)YSZi«l 2\,Z&tfZ> (111) M^HK, 
[0 0 3 6] 

ip*», ±1 Wido'^t y s zit 1 2 *i^it^ c t c i ^ m=?-* t y -fit 

^^tL^YSZ^l 2WtKU s t"^ 0 ^O^^^/i^T-X^^^^^ 
it, ±&0$q< Z rH^^TOCiiL, iWiYSZitl 2±.KMmztiwz> 
■m^*-y<DWthX$>2>o i©J:^^ryy^YSZi«l 2±-eSim$n^> 

[0 0 3 7] 
[0 0 3 8] 
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<ft9£(#&* (PVD) ffiH*^*, YSZ»«1 2 CO (111) M±.K I nN 
^If$**o ^TcoHife<^M-et±> (Pulsed Laser D 

eposition: P L D) tfcfc3fe^v>T||tfi-&»'&fco£8£ljl3*1-&o 
[0 0 3 9] 

£<7>PLD*fe-T?{±. Wx.«rBI5fcjjH-i9£PLD«*3 0 */Bv*TS*MfriMMfc* 1 
3^YSZi«l 2±K-mmmt2>o £CDPLD2£M3 0 ii, *-*»t3 lftPYSZi 
iKl 2 fc^-y^ h 3 2 fc^SBf&LT^^tL. ^^dco^-^>^3 1 Ofl-SBK^TJi 
fB*-y? > 3 2*M^|fiJl-4«^KW$ti.fcjte|feS»3 3 fc, *»fi#3 3 Ki «)S& 

[0 0 4 0l 

^mufp-r^ * 3 1 ^*±5!r-xoaiK*«Hip-f *^i<>opaE#4 lm^^tv^ 

&o ifc:ot^^3 l^BIUcfi, rt«OBE^*W«i-a^:*^ffi*#4 2rt*fm$*L 
„ ^-v^/^3 1 I*l<£>ffi2jii, «BETt?jaiR-t-SPLD^oyn-fe^*#*Loo, n-* 
'J 3 Ki»)«x.JJtt*fljHff»:*v>T 5X10~ 5 ~lX10" 2 Torr 

fcfcSid KftflfllStL*,, Cco-f-^ >/*3 1 fcti, 9—>fv h 3 2 i:^f6]i-^)M^i3V^-r 
5&3 1 a* s $ ^lc@Bi£$*LT*5 >9, *&3 1 a £^L.Tftf&*gSI3 3 3ft*feO^^ V— *f% 

[0 0 4 1] 

*5MS»3 3 ti, _L|B^;vx V— ifjfefc IT, ^x.(^n*;v^JS^* ? 5 ~ 1 5 H z -cafe 
«9> V/-^fV-**3 J /cm 2 -CfclK.ifeSrt*2 4 8 nmt^SKr F^^V-^f 
fruits- zcoftmzufc'tfrx V— ¥jfeti, V>X3 4 ^i f)^*1£«7& s ±ifl^-y 
7 h3 2a§^^i9i:x*'7 bPSJE3*U &3 1 aHUf^w<3 lrt^EW:* 
tifc^-y? b 3 2^MICMLT^J3 0° cDftJg^AMSfr&o 
[0 0 4 2] 

^-y? h 3 2 ti, 01x1*1 n^Jl (iftK9 9. 9 9 9 - 9 9. 9 9 9 9%) *?>W 
S*L> YS Z*Kl 2 fcistf* (1 1 1) Ml'^tLTIS&TOt^^idlCie^^tL^o £ 
<D *7 — b 3 2 ^H|^tt4 4 *^LT|lHegBKi$*«PO, JifB/^V^^-^^if^^ 
KAtUN"** i t i 9 > b 3 2CTOiftjR*3&*K±#$*. T^Wva^ 

, iiti^'f^s* * t o®^e£# * m *) & t & & h vm + «ft $ *-c y s 

4YSZ*R12±© (1 1 1) WfctfctfcU ^SE#tt<0*&££fc#«S^*lR<bS^ 

& o 

[0 0 4 3] 

ioa-fbW^fls^l Hi, JJB»iEL;fcPLDftfclR£S:fc.&&0>"Ct±fc< 

, ^jx.{i^n^tf^^r->^^ (mb e) * u itt<Dmm&&mm ( 

PVD) ftfcafe-2v»TfBKL"Cfc iv^*, InNOftft^Ttt, jI#c9MB E&i 0 
& P LDtt*5B|ffli-4^7&«a4 LV> 0 HPHKP LDifeUiS 2 0 - 2 4lWX*n 
y*-7<7>¥ffi.mi*, 0. 3 5° fcMBE-^coO. 6 0° fcjfc^lffifc/.h* V*,, CfttiP 

< > < ffl) »t * e> t? £ & #x b tz $>X~$> & o 

[0 0 4 4] 

ttz, £©flft»¥#flc**-l Hi, PVD8ifclR5£S*t*fc©-ei±&<^ $J;UiMO 
CVDfcfcWBLfcft^*B^« (CVD) SCloVt«UUv> D 
[0 0 4 5] 

fcjs, £OPLDftK*^< I nNco^if^^isv^-c, JRItftaifB^EHJf (RHE 
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ED) *fetC*^T, 'J 7 )^ ^ A t*cl^b^i^t>& i LT U V» 0 uORHE 
EDftCl^TYSZitl (111) mKtt-tZ I nNi»aoRHEEDIR*« 
^L7t*S**BI6H^"to £©EI 6 la^it I n Nig B B H t:o I y t - 75:^ > 'J - ^ 
^->#S?)*ir^ 0 ctuu I nNfc:fe»t* YS zafcKi 2(D (i i i) iBic*j-r-g> 

1 2 OJ&S Sit **-C # * „ 

[0 0 4 6] 

tt**EI7 fczjc*- 0 £OH7 K4.*U4\ Y S Z^fR 1 2 ±KJg®£ *Lfe^cAtt«tO«[W 
v»fc*J3f *L* 0 £*U4> YSZiSl2W (111) IWIT> *2f5iTN&* 

[0 0 4 7] 

flpflLfcSft&^iM**^! l^tWffll 3fcojk, Xtl$f (XRD 
) «^*trofcttf**H8 (a)fcac*\ iOS8(a)t:^tXRDX^ b^HiWJ, iJ 
t?6 0° HPB-ee-^^m^LTi3J9, ^ B B a WI aNOci# (1 1 1) Wfc*frL"ril& 

[0 0 4 8] 

S 0 i^El8 (b)K^-ftt:*:BlK:J:tu^ e-^o^Ma^O. 4 5° 19 > ffiv*j|g£ 
[0 0 4 9] 

- <oitm l temtm^mittt 1 ioysz 1 2 &mz&iw*mi*m i3<?>mm 

£TEM (Transmission Electron Microscope) KX. *) M^LfcftaM&Wl 9 (a) K7j<ir 0 
^<DM9 (a)tC*3ttSEI>f^enA^|6lf±, YS Z 1 2 3MR±UJfl»$ fr£m«#S#:jf 
1 3 I nNO< 0 0 0 1 >^[S] (c«djfr) - W T E Mfig&& J: «5 > 

[0 0 5 0] 

*fedOTEM«mtt*^i5V»TMKB«J««:ie^:i-*fc, HI 9 (b) I'tf - ?- 4 o 
&<D I nNK 0 0 0 1 >^|o]^g2|plLrv>SC: t & HE* - & £ rt ? -e § <2> 0 ilCuOY 

s z«i 2 tmwfo^mfam 1 3 fc©^-e,m^fnfi«$tLtv^ 0 

m^Ztifc I nN 4 7 10 £*tLT lfl4>«te"C3 ;* 7 <f ? HEffc*»^CTV>* £ i: tfltB 
tSi^tlSo i«U7^;MEttli, InNOYSZ ( 1 1 1 ) iKj^t SteT 

[0 0 5 1 ] 

* fc, :«j:^i^7^7h mn^^mzmm-r^ z t k 4 ^ „ 1 3 

[0 0 5 2] 

3 k L-Ci«t*aft»**#»^ 1 lti> f&^T-^M«T'^M^> Mtc(±*»«^ 
, *Mr&JH&fcJfcfl!l"**c:i:j&*-C&*o i^M-rbW^^T-l 114, I nNW 

Lrf^«li:^t»^oM^tS Y S Z it 1 2 fcffl^TV***:*, £*LfcJ&ffi-f& 
&® 7*/ < >f * <Di±m £ iRlJfcl £ * S £ t tf* Plfl t 4 S o 
[0 0 5 3] 
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[0 0 5 4] 

f£> ZrOa KK-WY2 Os OftfiXli, X=0. 0 8 fcR5£S*t* 

ttfc<K ffl^cS 1 1 v^»i 4 fbf ttii L r t i v^ 0 z<oik^m;X*mWir&z. fcH 

i *) Y S Z ©«Hf £ft * «l»t 4 i t #t I 5 fc», ±ifcLfc«H^iE*Hfc** <1~* 
[0 0 5 5] 

o gMMfc^^MWfc^ 5 1 fi> HI 0 H^-f" J:^:Zn0^fj^4Zn 52W (00 

0 1) IBXtt (0 0 0- 1) ICMLt, ^I-C^^G aNWci^B&il^S * 0 

Km&i-zftrte&mtw^mfem 5 3 

[0 0 5 6] 

ZnOi«5 2 *Mt^Zn0l±, ±ifc LfcH 3 (a) J: ? 4 * ^7lI^g B B H 

*»*#U tt^fefctta-a. 2 5 2 A-C**K «MiPi7& ? 3. 2eV, i^OM 
^^;V^-t5 ? 6 Ome Vt^o 
[0 0 5 7] 

ttz, Z nO*«5 2±l:ii«$*iSM»^i 5 3 &*J&-f & G a N *> IW 
tO/l/7«;llOttft«|Jt«r^rt, »^5fe»Ctta = 3. 1 8 9 At?* «3 > ^WPa^ ? 3 . 4 
eV> M^O^^^^^r-*^ lmeVCabSo 
[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

&&&mw (oooi) mxit (ooo-i) is t a ? «9 m Lfc z n o 

§ fc|fg#Kj|®5fi$ Ornish 1 0 A&Tfc&££t?g^lB£TOfb3^t:fc «fcv> 0 
[0 0 6 1] 

JfcK, C©Hiii$fi/cZn0it5 2^, 8 0 0*Cm±OiajKtwlW|«I$^fc<5ia* 
-yvrtir*5V>T, Hil 1 fcjjrTJ: 9 KZ n 0<Dm&fc^ifcmzmA>^1m19k9BM-tZo * 
5&»S»#fci5V*"C. Z n Oi« 5 2 ^ Z n O Wi: i <5 ^1 LTV^If i < > ffc&H 
•T J: Z dO^S 2&X*&fr&trZtl*&mbit%h%^o Zfz, 00*. If 
ZnOfo&fcfrh%&WM*ftnL?Z<0*teZnOm®L5 2 fcUcgi"* J: } LtT & <fc 

[0 0 6 2] 

WfcZ n<r>m%B.&itm*J-&^tz#>. itfHJ:Ufflv^ZnOS«5 2 fcjjnf&^S 
UiiWULJo tv^PI!I«ot^ HI l^(Zn OW^i*) 
MUZn01«5 2 fcflUfffc-r^fcKJ: l), v>t>lf Z nOOl^Sr^ltfctM 

[0 0 6 3] 

v>fc*&, JHH&Z nOM«IL^v^i:tt, ZnO=2Zn + 0 2 

S^tZ nim&X. < Z nOiS5 2 5&><bEfc*£:ft£ £ K&£o i*i(:J*fC, Zn 
0«5 2<7>j§IB£Z nOWt^itSCH:J:f)> *^*Z nOl»f.Z nO 

Ofc*. ZnOit5 2^Z nWMR*^$k1tk+Z^toV&&f&i&*&<+bZb.tf-? 
Z n01«5 2 e#o^»*WilW't&£i:t?S*7tie)t?**o 
[0 0 6 4] 
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[0 0 6 5] 

LiNb0 3 »wrii, L i NbOa mM$foX-±&<Dlm<&mir2>Zt 
K£l), L i<Dfrffi*Wm-t%ZttfX*Z2>o ttz, LiTaOsillCov^TIi, Li 
T a0 3 X^mvtfK&m-t&ZtlZX *K L i <Dfrm*W)mir2>ZttfX£Z, 0 Ztz, 
SrTi0 3 »ov^!i, S r T i 0 3 %t1fefaX±m<Di\}<&mirZ>Z.t\Z£t)^ S 
r O^-M^WtUi-^i ho tiz, L i G a 0 2 Cov^li, L i G a 0 2 &gf# 

•C±aoiP<-a,H-r*ifc^J: Li OM^it-5Ct^l-&o MgOi 

i:i ? tn o i^L iA10 2 **U::ov>T«\ L i A 1 0 2 ««ffr*C±JfeOj0 < ftHi" 
SifcHJ: 19, L i (DfrffiZmffl-tZZ t&X-Z&o Ztz, LaSrAlTaOs 
ov^li, LaSrAlTaOs l«±il^5B < ^it 4 i i: Ci I) , La*>5WS* 

[0 0 6 6] 

K,Ca,Na,Zn,Te,Mg,S r , Y b, L i,Eu,Ca,Hg,B i !£<7>7cSt 
[0 0 6 7] 

012(a)li, CIO 1 1 5 0t"e6. 5 H#K3raiM&SL-fc Z nOit5 2 <D (0 0 0 1 
) I^E^lWIfi«Lm^^LTv^ 0 iOHl 2(a)<t0> ffijgtffcoMiF- 
7^ZnOSt5.2© (0 0 0 1) ffil{:iv^IS$titv^^»S 0 Ell 
2(b)&> 1150tT3. 5 B#^UPMSL7t Z n 0*1 5 2 <D ( 0 0 0 - 1 ) TSfcJR 
^M^SBma-eW^LfefeSSrTFL-Cv^o :oHl2(b)i^ ri <b ^fcHli&tfc?) BUT- 
Xf7^ZnOit5 2© (0 0 0- 1) ®_h^^v>-cailJfi<J^^$tLTV^OT&^ 

5 n m"Cab o tz 0 

[0 0 6 8] 

IP*>> ±^fti:S^TZ n01«5 2 *M^lt«utt:j: ^ I^f^ 
[0 0 6 9] 

±ifctfcP LD&KJ: J), Z n0ifi5 2 ttlLoo, (0 0 0 1) MX 

it (0 0 0- 1) B±teG aN&3t*£«o Z.<Dt% PLD^I3 0 K&WZ?- * >/1 
3 1 ftOKftfi, ft%9H4C>f 1 t::£v>T 1X10" 1 Torrt^SJ;^ £ftU#|-*-*o 4 
7tjtel&«»3 3frhlt. ^^Xl/-HfjfcfcLT, l/-fA7-^3J/cm 2 ^^ K 
r Fx*->7l/-f =Sr|||Ii-^o * ifc* ? h 3 2 14, G a&M (#fcjg9 9. 9 9%) 
t«U h 3 2$Ii;MLtMftI$W;Z nOS^5 2<D (0 0 0 1 

) mJLli (0 0 0 - 1) TB**B& 5 Pfrfc*&J:^twEK$tL*o 
[0 0 7 0] 

*t*T^V-'>3 ^^^Xvlcti, G aK^-gr* tiTV>& 0 G affiC^ti, SfifM^ 
<D^m^^ t<Dm^BLJ^^^ ML^hVtm^^ KMit^X Z n0lt5 2^ 
Wl-f&o -etTZ n0«5 2-^IJigLfcG aJl^^ttrfi^fi, ^ttZnOi«5 
2±0 (0 0 0 1) IX(i (0 0 0- 1) lS±fc&«*U «^«E^ttO*feft56«r«aHT? 

6 d h ic & & o 
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H13(±> G aNii& e B H OJ&fti&KK*j-U G aN/Z n O^f d#I|:M$*l^#I 
©cdJI^^^LTV^o ClOl 1 3 d K> J&Si&Jg^ 5 5 O'C'H-S^^x.^ 

xD#M^M^a^#®SOff^76 s fe^[HiiJ!jn-t-^o IP*>, G aNRXfZ n CM*. J&S 

[0 0 7 3] 

ii-eRHEEDfeCioV-CZ nOit5 2 O (0 0 0 1) tOJi (0 0 0- 1) M 
Ktt1rZ> G a N<0 R H E E D{£ Ltoj&^&H 1 4 H^i"o EI 1 4 (a) ^ 

5 1 Ott Lfcit^K&^T. G 1> V 

<bfrT:l3*K M^^Ib« It i i: £*UC*tLT, H14(b)^j:tL 

[0 0 7 4] 

G I XR (Grazing Incidence X-ray Ref lectivity)feH*o*^ % $L&U.Jg.* 5 1 
r -f ;i/*fl?#r Lfctt**H 1 5 i:^f 0 u©RMiI©^n7r^H^, JKftfflJK* 5 
[0 0 7 5] 

BP*>, _t|BRHEED{£^G IXRorn^r-f^J:*). G a NOj&SrSJg£ 5101C 
JJHTfcL GaNfcZnOfcORjE*W«li"*ii:**-C§> #Ho4)S*flli 

[0 0 7 6] 

Cl<7>*:a£>> ^HK^SIfbl^Sms 1 *1fe$k-f2>®<kK&^X, GaNOtf 
^JSt5 s 5 1 0 < CJilTi:&£io Kmm-f&o £*itCfc»K ZnOSt5 2!:iW«||: 

> l^O^B < SniM$ ti^: Z n Olt 5 2 li, *• y :* - VxmMt^ *itv>4 ^r^. 3£ 
[0 0 7 7] 

tCGaNI^ ^OlfclWWIHfcJ: *K WfeLED (Light Emitting Diode) K2m*.t\ 
G aN*«|jlS»*h9>y^^4*«(i*4ffljfeUaffli-*C:fc* , 'e§** s . ZnOi«5 2 
±fc&Jt*>G aNttfi*jSft$*-Cfll^L7tai'fki»^#'tt:* : f-5 1 X*\±, £*L<bJ£ffi-r* 

^tfv w * ottt&fc f6j± $ & £ t a>mm t & s . 

[0 0 7 8] 
[0 0 7 9] 

[HI] Iftl^MiCI nN^ffiv^cMWiftf^^^tH^^c 
[H2] YSZ» (111) Wic^JtSS^HBtttwO^K^-rsfciftOigt?** 

°[HI3] l»l#i*«t^I nN^W^RfiUoiBiWI-Sfeift^BIt 1 ** 

[04] 1 2 5 0t:-e2BtKUnMat-C^t7tY S ZS^Sl 2«0 (1 1 1) W«r 
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[IH6] YSZStO (111) ~ffifctt1r2> I nNM^^RHEED^«r7jsi-ia-e$) 

^[m 7 ] « Lf^b^^^^^iE^^tim^^m^ Lfc^&^-r m-e& & 

[mi 0] IfflWiCG a N^fflV^;t«$W*^t@-e$>^o 

[mi i] mwfitm $ *tfc z no*t*, z nO^^#•^ll^^-ffl^'^i^Ma■t 

[Hll 21 MiSiaLfcZ nOi«5 2 0 (0 0 0 1) li*JK : ?-W2jSH«tt'tMRJ£L 

[@1 3] G a NiS§ B B B 0 GaN/Zn0^foSW:M?ft4 

off $ £ ^i" HI "C & & o 
[mi 4] ZnO««5 2© (0 0 0 1) W5U& (0 0 0- 1) Ill^t^GaNO 
RHEEDffe*«!RtfeilS*«r^i-BI^*ao 

[SI 5] GIXRft^l, IjkWi#^5 1 itZttLxx^MAmmt-c 
[0 0 8 0] 
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